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DYNAMOD II In A Time Sharing Environment

Introduction

This technical_ note is concerned with the detailed description of several

aspects of DYNAMOD II. Its purpose is to describe the analytical aspects

of the model and to show how it is implemented and used in a time-sharing

environment. In order to achieve this purpose, the overall structure of

the program for the model is first described, then the variables that will

be defined in the program along with an explanation of their meaning and the

part they play in the program is discussed. This is followed by an analytical

development of the program, a discussion of files and the manner in which they

are set up along with the storage of the data, a discussion of the output, its

options and its format, a discussion of the use of the system in a time-sharing

environment and appendices that display a listing of the program, listings of

the data files, and listings of sample runs using the model.

For other descriptions of the model from the more practical side one should

consider reading technical notes TN-28, TN-34, TN-39, and TN-40.

Mathematical Description
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we shall refer to this as a sex/race group matrix where

3
a1 = pi i if the element in this position is a non-zero

k in kJm transition probability

0 if the element in this position is not a meaningful

cell of the matrix.
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For purposes of interpretation ik ; will be constructed as follows:
,

ik = X1X2 and

j = X
1
X
2

where X
1
is an integer chosen from the set N = 11,2,3,4,5,6,7,8,9 } and X2

is also chosen from N. See appendix H for the categories that have been

considered.

Next consider the vector

C=c
l'

c
2' 'cn}

where the ci are also integer valuesfrom the set Z =11,2,3,
(and represent in the model, the number of individuals in category i

where i is one of the preconstructed values ik = X1X2). The model makes

projections for any particular year and sex/race group by performing the

matrix multiplication.
C AC

* * *
where c = I cl,c2, ,cn tand any cj is the new number of individuals

in the j-th category for the chosen year.

Implementine the Model

Converting the mathematical description of this model into an implementation

of the model on the computer requires the employment of a manipulative

algorithm that will treat the sparse matrix A in a much more efficient

manner than storing every cell in the matrix. The rewards of doing this

are several fold. First the actual computation time is reduced. The model

is made much more general by allowing the user of the model to specify the

"category codes" of his own choice. Lastly, the logical manner in which

the files of data are constructed are made easier by reading in cell

position indices at the same time that the transition probability values

are read. Thus the order in which the data is entered into the file has

a degree of flexibility.

It is necessary to define the values for ik and jm for any sex/race group

along with the sex/race groups considered. Converting over at this point

to the use of FORTRAN variable names used in the program will now allow us

to bridge the gap between the verbal description of the implementation and

the actual program that does the job. Appendix A attaches the meaning to

every variable used in the program and accordingly should be consulted at

appropriate times throughout the course of this note. Also the reader

may wish to consult the flow chart of the program shown in appendix C,

or the complete listing of the source program found in appendix D.
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The sex/race groups under consideration in the model are as follows:

IJK = 1 white males
2 white females
3 nonwhite males
4 nonwhite females

The categories under consideration in the program are identified by the

FORTRAN variable NTCAT where NTCAT possesses at one time during the course

of execution of the program, one of the values from the set

ill,
45,

17,

47,

19,

48,

21,

49,

22,

51,

27,

52,

28,

53,

29,

54,

31,

55,

32,

56,

33,

57,

37,

58,

38,

59,

39,

64,

41,

65,

42,

66,

43,

69,

44,

701

Remembering that each of the values in the above set represent ik and jm

the position of each two digit integer X1 X2 has the following meaning.

XI

1

2

3

4

5

6

7

Age grouping

0-4 years
5-14 years
15-19 years
20-24 years
25-44 years
44 + years

Dead

X2 Occupation grouping

1
Elementary student

2
Secondary student

3 College student

4 Elementary teacher

5
Secondary teacher

6 College teacher

7
Elementary School Dropout

8
Secondary School Dropout

9
Other
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For our purposes in this note it is enough to know that the transitional

probability estimates are available to us so that we can assume we have

the necessary estimates for the matrix A. What we want to consider in

more detail is the form of the matrix. If one would look closely at the

row and column categories of A he would find that the non-zero meaningful

transition probabilities cluster around the principal and minor diagonals

and the last column of the matrix A. To illustrate, the lines through the

elements in the diagram below show approximately those matrix elements we are

concerned with.

r a aili3
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Strictly as an illustration, let us consider the simplified example below

which will illustrate with numbers the above matrix.

11

(10)

11 .1 [1]
(20)

12 .2 [6]

13
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T
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In the algorithm that is used, we want to set up a category table in

such a way as to be able to identify the first and the last non-zero

transition probabilities in any row and to be able to identify from

the index of the row position ik and from the index of the column

position jm, the age group or the occupation group from X1 X2. In

addition we want to read in only the non-zero transitional probabilities.

With the above objectives in mind then, let us use the index I to keep

a running count of the non-zero transitional probabilities, PARMI (I),

and their respective row and column indices, NTCAT and NCAT (I), respec-

tively, along with the number of individuals, CELL (I), in each category,

NTCAT, as they are read. Thus in the above diagram, I will be the number

in the braces[ ] CELL (I) will be the value in the parentheses ( ),

NTCAT will be the ik values running along the rows, of the matrix, NCAT

(I) will be the jm values running along the column, of the matrix and

PARMI (I) are the values (that lie between zero and one) in main body

of the matrix.

To construct the category table, (See appendix B), we start by reading

the first non-zero probability in the matrix, PARM(I)=. .1, but first

setting I = 1, and at the same time identifying its position in the

r:rix, that is, NTCAT = 11, NCAT (I) = 11 and then accounting for the

number of individuals in this category, CELL (I) = 10. As we _proceed

through the reading operation, we want to identify the first element in

each row and also the last. Since this is the first element in row 1

of the matrix representing category NTCAT = 11 we set L (11) = 1. If

we were to proceed on reading the rest of the elements in the above

example we would generate the category table in appendix B.



6

Storing se) raseaolpI data in files

Since the model is being implemented on a time-sharing system, data

such as has been illustrated above needs to be stored in readily

accessible form so that the data can be read at will upon selection

of a sex/race group. From what has transpired above it is quite

apparent that the data to be stored must consist of NTCAT, NCAT (I),

PARK (I), CELL (I) and a name CAT (I, KK) for the category row that

the elements are in. Complete listings of the data files are shown

in appendix E. A sample of data from one of the files is as follows:

CAT ( I ,KK) 44

110 0-4 E1.E6'1,1 STUDENT ,11,36,11,.1241,

120 0,0o17,60935,000,21,.7475,04,0,27,e0233,0,0,78,
0086,

125 0'0,99,0.0

Note above that I and KK have a specific value at any particular point

in the program.

The program for the model

The first step in developing a program for the model is to deans the

needed FORTRAN variables. Fcr convenience, appendix A has been pre-

pared which gives the name of each variable used in the program, along

with its appropriate interpretation. Starting with the line numbers

that appear to the left of each statement in the program, we see that

line number 100 sets up for the program four files, one for each sex/

race group, that is, the first file, WM, is to be interpreted as the

file containing data for white males. The second

100 Si: LE

file, WF, contains data on white females, the third, NWM, on non-white

males and the fourth, NWF, on non-white females.

110 DIMENSION S(10),CAT(200,3),VAL(200),CELL(200),,PARM1(200)
120 DIMENSION NCAT(200),W(100),L(99),LL(99),BARG5(10)
130 DIMENSION BARG6(10),TARG5(11,9),TARG6(11,9)
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To reserve room for each variable in the program the dimension statements

of line numbers 110, 120 and 130 set up appropriate space for erv.h. of v_ci

FORTRAN subscripted variables.

At the beginning of the program in line numbers 135 through 145, it is

necessary that the variables, TARG5(I,J) and TARG6(I,J), that retain the

totals for each age and occupation group for each year, be initialized

(or set) to zero.

135 DO 340 1=1,11
136 00340 J=1,9
140 TARG5(IsJ)=0.03TARG6C1sJ)=0.0
145 340 CONTINUE

Next, it is necessary that all computations and logical loops be performed

for each and every sex/race group. In line 150 the DO statement will

perform this function.

150 10103901JK=1,431,14=1

Notice also that IJ4, the variable that will keep track of the year we are

on at any point in the program, is set initially at 1.

In the next group of line numbers, 155 through 180, a print statement will

label the output and inform the user of the sex/race group output data that

is to follow. Since the years that are under consideration in the model

are 1960 through 1970, line number 160 takes ca.:e of this specification.

155 PfuNT,"INPUT DATA FOR SEX /RACE GROUP",IJKs"FOLLOWS"

160 IYR1=19603 IYR3=1970;
170 READ(IJK)ISs(S(J)sJ=1,10)
175 PRINTs"BIRTH VECTOR ELEMENTS"
180 PRINTs(S(J>sJ=ts10);LSIEE=99

At the beginning of each file, f( any sex/race group, one finds as the

first item of data the value of tne category into which the number of

births that occur each year will be added. This is followed by the ten

data items that represent the number of births to be expected in each

of the ten years of the projection. Thus la line number 170, these data

items are read from sex/race group file IJK. A label that tells the user

that the birth vector elements will be printed and the execution of this

printing function is fulfilled with line numbers 175 and 180. Notice also

in line number 180 that the upper limit for which legitimate codes may be

constructed is defined by the statement LSIZE = 99.
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The block of program statements starving with line number 190 and

ending with 210 performs the following functions: the variables,

L (J)

i90 001050J=1,LSIEILCJ)=U;LL(J)=0;1050 CONTINUES"

200 1T2=031=139 REANIJK,2)(CAT(I,100,1*<=1,3)
202 2 FORMAT(4Xs3A6)
210 10 REANIJIONTCAT,CELL(I)oNCATCD,PARM1(I)

and LL (J), that are used to define the first and the last element

positions in any row of the transition probability matrix A, for each

value of J, are initialized to zero in line number 190. Since 1T2 is the

variable name used as an index in setting up the category table (line

numbers 218 to 300) it is necessary to set it initially to zero.

Similarly, the variable I starts with 1 and during the course of setting

up the category table is incremented by 1 in line number 260 after all

set up operations have been performed. The first category name is then

read. All of these functions are executed in line number 200. Line

number 202 merely satisfies the "formated" read statement in line number

200. It is well worthy of note to understand why FORMAT statement 2 in

line number 202 has a 4x preceding the 3A6 specification. When one uses

files in his program he must make provision in a "formated" read state-

ment for not only the data that is to be read but also for the positions

that the line number occupies along with the space following the line

number. Next in line number 210 for each probability, PARM1 (I), read,

the indices NTCAT and NCAT (I) are specified thus locating the position

in matrix A that PARMI (I) occupies. Notice that the number of individ-

uals in category NTCAT, CELL (I), is also read each time, but only the

first time the read statement is executed is the value of CELL (I)

non-zero.

The next block, line number.: 218 through 300, can be expressed as a

"table set up algorithm" and it is helpful to visualize its structure

by considering the following flow chart.



Flow Chart of Setup Routine for Category Table

9

Read Category
Nana

(OAT(IpiCK),KKa1,3)

10

And Probabilities

NOAT(I),PARMI(I)
NTOAT,CUL(I),

Of Individuals
ea um er

9

11

810

880

Print
825

100

99

NTCAT,I,CAAI),
Error, &Tt u

NcAT(I)



10

The logic in the flow chart along with the statements to implement this

algorithm can be described in the following manner. After a transition

218 IF(NCAT(I))618,-6----
220 6 IF(NCAT(I)-99)11,9,11
222 11 IFCNICAT)15s15..8
223 8 INNICAT.-LSIZE)810,810..890
230 810 IF(LCNTCAT))820a820/880
231 820 L(NTCAT)=I
232 IF(IT2)830,830,825
233 825 LLCIT2)=1,-1
250 IF(LL(IT2).L(I12)s.100)830,99,993830

IT2=NICAT

260 15 1=1+1;GO TO 10
264 18 LAST=1-1y IF(IT2)99,99,19
270 19 1.1.(IT2)=I-1320 IF((IS..1)*(LSIZE.-IS))99,23p23;

280 23 IST=IS;IF(LCIST))99.,99s25)25 CONTINUES

290 D027I=1,LAST
295 260 IF(CNCAT(I)-1)*(LSUE-iNCAT(I)))99,262262
300 262 NCATT=NCAT(I))1F(L(NOATT))99,99o27,27

CONTINUE;

probability has been read, in line number 210, the value of NCAT (I) is

checked to see if, in the data read, the program has located a zero. The

reason for this is quite simple. We will organize our data and define a

rule such that the zero the program finds for the value of NCAT (I), will

indicate that all data for the IJK-th sex/race group has been read. There-

fore the way we will organize our data is: for each non-zero transition

probability NCAT (I) will have its appropriate non-zero value. However,

when we get to the very last value in the file, we will purposely put in a

zero value for the next NCAT (I) so that when it is read, a transfer will

be made out of the category set up routine to the next part of the program.

The eetection of this zero occurs in line number 218. If, however, NCAT(I)

is non-zero, then we move on to see if the value of NCAT(I) is equal to 99.

Why? This is another means of controlling the data inputed in the program.

If the program detects a 99 it will have the following meaning: A 99 is

inserted after the last non-zero transition probability has been read in

any row. Thus if and when it is found, the program will transfer to state-

ment number 9 and read the category name for the next category.
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When the data file is set up the value of NTCAT is always zero except for

the first non-zero probability read from each row. This being the case

in line number 222, we see that whenever we read any element other than

the one in the first position in eny row we just increment I in line

number 260 and go back to read statement 10 and read the next set of data.

If this is the first element we must at line number 223 perform an error

4...heck. This is to determine if the limits 4f the size of the table have

seen exceeded. If re do find that NTCAT LSIZE, we make a t-,:ansfer to

FORTRAN statement number 890. Being that we have no error ,:ondition,

NTCAT LSIZE, we proceed to line number 230. It is next necessary to

perform another error check, that is, since we have in line number 190

initialized all L(J) to zero and we wish each L(J) to, at most, be

assigned one and only one non-zero value, it is possible to find a previous

L(J), for any J, to be non-zero when we have an erroneous condition in the

data that is read. If no error is found we pass on to line number 231

where the present value of I is assigned to category NTCAT and thus

identifies the first element in category NTCAT to be the I-th entry in the

category table.

Next remembering that 1T2 has been set initially to zero in line number 200,

at line number 232 we must define the value of 1T2 to take a new category

value if this is not the first time through. This is because the first

element in the first row of matrix A does not have a preceeding row with a

last element, therefore line number 233 must be skipped with 1T2 taking the

value of the present category in FORTRAN statement number 830. Whenever 1T2

is not zero, after line number 233, in line number 250, another error check

is made to make sure that the number of elements in any row of A does not

equal or exceed the maximum allowable order of the matrix. To do this, these

conditions

LL(IT2) - L(IT2) > 100

< 100

are checked. Of course an error has occurred if the first condition has

been satisfied.

Notice that when an error does occur in any of the three previous error

checks, a message is printed out to the user telling him about it and also

indicating the category NTCAT and the number of the element 'T where the

error occurred. This is very useful to the user as a means of locating

faulty data in his files.

After every category NTCAT and its predecessor NTCAT-1 have been identified

with a first element L(NTCAT) and a last element LL(NTCAT-1), we are ready,

in line number 260, to increment I by 1 and go back and read the next data

element in the NTCAT-th category.
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In order to get to line number 264 and out of the category set up routine
notice that, as mentioned previously in line number 218, a branch is made
to FORTRAN statement number 18. When this branch is taken further error
checks are made in line numbers 264, 270, 280, 295 and 300. The first error
check in line number 264

IF (IT2) 99, 99, 19

is to see if the category set up routine has teen entered at least once.
This is, if it hasn't then IT2 will have a value of zero. The second error
check in line number 270

IF((IS -1) * (LSIZE-IS))99, 23,23

makes sure that IS is a legitimate code for the birth vector elements to be
added to. The third error check in line number 280

IF (L (IST) ) 99, 99, 25

makes sure that a transition probability for (code 1ST = IS) a specified
category exists. The fourth error check in line number 295

IF ((NCAT (I) - 1) * (LSIZE-NCAT (I))) 99, 262. 262

makes sure that for each I there exists a transition probability in
column NCAT (I) which has L. legitimate range for its code. The last error
check in line number 300

IF (L (NCATT)) 99, 99, 27

looks to see that each code NCAT(I) where NCATT = NCAT(I) is legitimate.

Summarizing to this point, we see that after the data has been read from the
sex/race group file it is thoroughly edited for code legitimacy, range of
code definition and validity of the data stored. Next in line number 310

310 28 IY1i2;:,1YR1330 IT=IYR2-IYR14-1.;

the current year variable, IYR2, is initially set to the first year, IYR1.
Then since we wish to have the following correspondence between IT and IYR2,

IYR2 1960 1961 1962 ... 1970

IT 1 2 3 11

FORTRAN statement number 30 is executed.
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Because CELL (I) is the subscripted variable name used when reading in the

number of individuals in a category, it is necessary to define another

variable VAL (I) which will be used when computations are made later on that

involve the number of individuals in a category. The block of statements

from line number 320 to 330 performs this function.

320 D040J=1,LSHE;I=L(J);IF(I)40,40,38;
330 38 VAL(I)=CELL(I);CELLCI)=0.;40 CONTINUE;

340 PRINTs"NUMBER OF PERSONS IN YEAR"sIYR2;

In line number 340 the label along with year is announced.

In the block 350 to 356 the variables BARG5 (IJI) and BARGE (IJ) are initialized

to zero.

350 00310IJ1=1,10
354 BARG50J1)=0.01,BARG6(IJ1)=0.0
356 310 CONTINUE

In the block 360 to 490 we start out in line 360 initializing TVAL to zero.

Then for each possible code

360 TVAL=0.0
370 110 D0150J=1/LSIEE31F(L(J))150,150,112;
380 112 I =LCJ); 120 PRINT121,J,(CAT(I,KK)oKK=13)VALCI).
390 121 FORMAT(I6)4X..3A6,F12.0)
400 TVAL=TVAL+VAL(I)
410 D03041J1=2,10
420 IF(J-1J1*10)301s304,304
430 301 BARG5(IJ1-1)=13ARG5(IJ1-1)+VALCI);(iO TO 302
440 304 CONTINUE
450 302 003031J2=1093003031J3=10,90,10.;
460 IF(J-1J2-1J3)303s305,303
47'0 305 BARG6(IJ2)=BARG6(IJ2)+VAL(I);GO TO 306
480 303 CONTINUE;306 CONTINUE3
490 150 CONTINUE
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J = 1, ..., LSIZE, the entry is checked to find the value of each category

index, I = L(J), and to print the category name along with the number of

individuals in that category. Line numbers 370, 380 and 390 take care of

this matter. As a result, the following output is an example of what the

user could expect. Another example of this detailed output is shown in

appendix F.

.11 0-4 ELEM. STUDENT 142.

19 0-4 OTHER 7987.
21 5-14 ELEM STUDENT 15474.

22 5-14 SEC. STUDENT 1028.

27 5-14 ELEM DROP-OUT 14.

28 5-14 SEC. DRJP-OUT 10.

29 5-14 OTHER 1687.

31 15-19 ELEM STUDENT 391.

32 15-19 SEC. STUDENT 5174.

33 15-19 COL. STUDENT 1284.

37 15-19 ELEM DROPOUT 86.

38 15-19 SEC DROP-OUT 455.

39 15-19 OTHER 993.

41 20-24 ELEM STUDENT 40.

42 20-24 SEC. STUDENT 198.

43 20-24 COL. STUDENT 1516.

44 20-24 ELEM TEACHER 29.

45 20 -24 SEC. TEACHER 90.

47 20 -24 ELEM DROPOUT 1.

48 20-24 SEC. DROPOUT' 125.

49 20-24 OTHER 5067.

51 25-44 ELEM STUDENT 36.

52 25-44 SEC. STUDENT 159.

53 25'44 COL. STUDENT 895.

54 25-44 ELEM TEACHER 120.

55 25-44 SEC. TEACHER 255.

56 25-44 COL. TEACHER 196.

57 25-44 ELEM DROPOUT 02.

58 25-44 SEC. DROPOUT 8.

59 25-44 OTHER 18615.

64 44+UP ELEM TEACHER 55.

65 44+UP SEC. TEACHER 107.

66 44+UP COL. TEACHER 144.

69 44+UP OTHER 24695.

70 DEAD 7935.



15

In line number 400, for each value I the number of individuals in the J-th

category is added to a variable TVAL which at the end of the block at line

number 490 will be equal to the total number of individuals across all

categories. Next in the inner block 410 to 440 the totals for each age

group, ik, is computed.

The details of how this works 4.s as follows. Looking at the two digit

code X1 X2 (= ik), one way of getting at X1, or the value of a particular

age group, is to run IJ1 from 2 through 10 and then to check the difference,

(category J) - IJ1 * 10

or Xi X2 - IJ * 10

notice that when the result of taking J - IJ1 *10 is negative that we have

found the age group to which category J(=11) belongs. Why? Because if we

enumerate the possibilities that occur when IJ1 varies (2 to 10), for a

particular value of J, we have

IJ1 2 3 4 5 6 7 8 9 10

IJ1*10 20 30 40 50 60 70 80 90 100

so that if we check the relation of J to IJ1*10, we can determine the

interval that J belongs in. The reason is that the value of J-IJ1*10

will be negative when we have found the interval. An example may help.

Say that J = 11. We can see by inspection that J = X1 X2 = 11 shows that

Xi = 1 and therefore J = 11 is a category that is made up of age group 1.

Comparing J with IJ1*10, we immediately see that 11 - 20 = -9 and this

IJ1-1 = 2-1 = 1 is the appropriate age group.

In a somewhat similar fashion, in block 450 to 480 the sums for each

occupation group are computed. That is, running IJ2 from 1 to 9 and IJ3

from 10 to 90 by increments of 10 all have

IJ2 1 1 ... 1 2 2 111d0 2 9 9 ... 9

IJ3 10 20 ... 90 10 20 ... 90 ...10 20 ... 90

-IJ2-1J3 -11 -21 ... -91 -12 -22 ... -92 -19 -29 ...-99

It is quite easy to see that the condition we wish to detect, since we are

looking for a particular value of X2, is when J is equal to 1J2 + IJ3,

because then wt know that the J-th category is made up of the IJ2-th

occupation group.



To explain this block, J is cycled through the entire loop from 1, by

increments of 1, to LSIZE. For each value of J we locate the first

element L(J) in each category. That is,

IF(L(J)) 300, 300, 215

Next, to find the limits for each category row we set

IT1 = L(J) and IT2 = LL(J) .

Then, in line numbers 620 through 640, we make sure that the probabilities

in any row of the matrix A are going to sum to 1. In line numbers 650 to

680, the projected number of individuals to add to the J2-th category

WT(K) * VAL (IT1)/TWT

is added to the present number of individuals, CELL(J2), in that category.

Our last computation in the program is to locate the appropriate category

J = LelS)

and then add the number of births for the IT-th year, S(IT), to the numbers

of individuals, CELL(J), already in the category from the previous year.

690 J=LCIS)3CELL(J)=SOT)+CELL(J);

This computation is performed in line number 690.

The next block, 695 to 730, takes care of the 3 possible error print outs

that are used when an error routine picks up an error.

695 PRINT,"J = "JJ," CELL(J) = ",CELL(J)

700 400 GO TO 30
705 880 PRINTs"NTCAT = ",NTCAT/"I = 880"

710 GO TO 15

715 890 PRINT,"NTCAT = "..NTCAT, "I = "'Is" 890"

716 GO TO 15

720 99 PRINTs"NTCAT = "oNTCAT,"I = "JI,"CATEGORY IS "

7.c5 PRINTs(CAT(I,MOJKK=1,3),"NCATC"..I..")
= "oNCAT<I)

730 50Q CONTINUE;390 CONTINUE



After we have run through all sex/race groups, that is, IJK = I to 4, the

final totals, across sex/race groups, for each occupation and each aLe

group for each year, we will, in block 740 to 785, print out a summary of

these results. The resulting output is shown in appendix G.

740 PRINT,"TOTALS FOR CODES";
750 IJ5=1Y11-1;003461J4=1,11;
760 IJ5=IJ5+1;
770 PRINT,(TARG5(IJ4,IJ1),IJI=1,9),IJ5;
780 PRINT,(TARG6(IJ4,IJ2),IJ2=1,9);
785 346 CONTINUE
789 SOPT SUE
790 END DYNAMO()
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APPENDIX A

Definition of FORTRAN Variable Names in DYNAMOD II

BARG 5 (IJ1) - This variable is used to keep a running tally of the

number of individuals projected into the IJ1-th age

group for a particular year.

BARG 6 (IJ2) - This variable is used to keep a running tally of the

number of individuals projected into the 1J2-th student-

teacher group for a particular year.

CAT(I,KK) - This variable holds the name of the category for the first

Ith value of any category. The name is stored in three 6

character chunks, thus the total length of any name can be

as large as 18 characters.

CELL (I)

I

- This variable retains the number of individuals for the

first Ith value of each category when these values are

read in from a sex/race group file.

- This variable runs from 1, 2, ... up to a maximum of 220

where the index corresponds to the Ith non-zero transition

probability read.

IJ4 - This variable serves as an index to keep track of the year.

IS - This variable gives the starting point at which the number

of births are added for any year.

IT - This variable is the sequence index corresponding to the

IYR2-th year we are on.

IT2 - This variable is used to temporarily store the value of the

previous category.

1YR2 - This variable is the current year index which will contain

the value of the year that we are on at any point in the program.

IJK - This variable keeps the value of each particular sex/race group,

that is, IJK = 1 WM
2 WF

3 NWM
4 MWF

L(NTCAT) - This variable retains the value of the index I for the first

non-zero transition probability read in the NTCAT-th category

row.



LL(NTCAT)

20

- This variable keeps the value, of the index I, for the last

non-zero transition probability read in the NTCAT-th category

row.

LSIZE - This variable sets the up limit on the codes which may be used.

PARMI(I) - This variable is used to store the value of the 1-th non-zero

transition probability for a sex/race group.

NCAT(I) - This variable keeps the value of the column index for the I-th

non-zero transition probability read.

NTCAT - This variable at the point where a non-zero transition

probability has just been read has the value of the row

category index.

S(J) - This variable is defined to keep track of the number of births

in each of the 10 chosen years: J = 1, 2, ..., 10.

TARG5(IJ4,IJ1) - This variable keeps a running tally of the number of

individuals projected into the IJ1-th age group for the

IJ4-th year.

TARG6(IJ4,IJ2) - This variable keeps a running tally of the number of

individuals projected into the IJ2-th occupation group for

the IJ4-th year.

TVAL - This variable retains the total number of individuals across

age and occupation groups for any year.

VAL(I) - This variable retains the number of individuals for the

first 1-th value of each category.

WT(K) - This variable keeps the value of the transition probability

for the Kth position in any particular row.
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Appendix B

Category Table

I NTCA; L(NTCAT) LL(NTCAT)
1

1

CELL(I) PARMI(I) NCAT(I)

1 11 1 10 .1 11

2 11
.2 12

3 11
.5 13

4 11
.1 22

5 11 5 .1 33

6 12 6 20 .2 11

7 12
.6 12

8 12
.1 13

9 12 9 .1 33

10 13 1.0
.3 12

11 13
.5 13

12 13
.1 21

13 13 13 .1 33

14 11 14 10 .2 12

15 21
.2 13

16 21
.4 21

17 21
.1 22

18 21 18 .1 33

19 22 19 30 .4 21

20 22 .5 22

21 22 21 .1 33

22 23 22 20 .2 21

23 23
.2 22

24 23
.4 23

25 23
.1 31

26 23 26 .1 33

27 31 27 10 .1 22

28 31
.3 23

29 31 .5 31

30 31 30 .1 33

31 32 31 20 .2 23

32 32 .3 31

33 32
.4 33

34 32 34 .1 33

35 33 35 1.0 33
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FORr2RAN Iv Source Prof ram for DYNAMOD II
26

100 3FILE WM,FANW"l'ANWF
110 DIMENSION S(10),CAT(200,3),VAL(200),CELL(200),PAM1(200)
120 DIMENSION NCAT:2(00),4 T(1(00),L(-)9),LL(99),BARG5(10)
130 DIMEN ION i3ARG6(1(ci),TARU5(11,9),TARG6C11,9)
135 DO 340 I=1,11
138 D0340 J=1,9
140 TARG5CI,J) =0.0;TARG6(I,J) =0.0
145 340 CONTINUE
150 D03901JK=1,4;1J4=1
155 PRINT,"INPUT DATA FOR SEX /RACE GROUP"PIJKs"FOLLOWS"
16'i IYR1=196031YR3=1970;
170 READ(IJK)IS,(S(J),J=1,10)
175 PRINT,"BIRTH VECTOR ELEMENTS"
180 PRINT,(S(J),J=1,10);LSL4E=99
190 D01050J=1,LSI4E;L(J)=0;LL(J)=0;1050 CONTINUE;

200 112=0;1=1;9 READt,IJK,2)(CAT(I!.KIOAKK=1,3)
202 2 FORMAT(4X,3A6)
210 10 READCIJK)NTCATPCELL(I),NCAT(I),PARM1(1)
218 1F(NCAT(1))6,18)6
220 6 IF(NCAT(I)-99)11,9,11
222 11 IF(NTCAT)15,15)8
223 8 /F(NTCAT-LSIEE)810,810,890
230 810 IF(L(NTCAT))820,820s880
231 820 L(NTCAT)=I
232 U(112)830,830,825
233 825 LL(IT2)=I-1
250 IF(LLCIT2)-L(112).-1(00)830,99,99;830 IT2=NTCAT

260 15 I =I +1;GO TO 10
264 18 LAST=1-1;IF(112)99,99,19
270 19 LL(I12)=I-1;20 IF(CIS-1)*(LSIZE-IS))99,23,23;
280 23 IST=1S;IF(LCIST))99,99,25;25 CONTINUE;
290 D027I=1PLAST
295 260 IF((NCAT(1)-1)*(LSIhENCAT(I)))99,262,262
30 262 NCATT=NCAT(I);IF(L(NCATI))99n99,27;27 CONTINUE;

310 28 IYR2=IYR1;30 IT=IYR2-IYR1+1;
320 D040J=1.,LSIE;I=L(J);IF(I)40,40,38;
33b') 36 VAL(I)=CELL(I);CELL(I)=0.;40 CONTINUE;
340 PRINT,"NUMBER OF PERSONS IN YEAR",IYR2;
350 D03101,11=1,10
354 OARG5(IJ1)=0.0;BAR(36(IJ1)=0.0
356 3'10 CONTINUE
060 TVAL=0.0
370 110 D0150J=1,1-SIZE;IF(L(J))150,150,112;
380 112 I=L(J);120 PHINT121,J,(CAT(IsKK),KK=1,3).,VAL(I)
390 121 FORMAT(I6,4X/3A6,P12.0)
400 TVAL=TVAL+VAL(1)

003041J1=2010
420 1F(J-1,11*10)301,304,304
30 301 ?3ARG5(IJ1-1)=BARG5(IJ1 1)+VAL(I);GO TO 302
440 304 CONTINUE
450 302 0030?1J2=1,9;D03031J3=1(0.090,10;

-(J-TJ2-1,0)303)305,303



27

470 305 BARG6(IJ2)=BARG6(IJ2)+VAL(1);GO TO 306
480 303 CONTINUE; 306 CONTINUE;
490 150 CONTINUE
500 160 PRINT161,TVAL
510 161 FORKATC8H TOTAL =,F12.0)
520 PRINTs(BARG5(I..11),IJ1=1,9)
530 PRINT,(BARG6(IJ2)sIJ2=1,9)
540 D03411J1=1,9;
550 341 TARG5(IJ4sIJI)=TARG5(IJ4sIJ1)+BARG5(IJ1)
560 D03421J2=1,9
570 342 TARG6(IJ4sIJ2)=TARG6(IJ4sIJ2)+BARG6(IJ2)
580 IJ4=IJ4+1;180 IYR2=IYR2+1;
590 IF(IYR2IYR3)200,200,500;200 CONTINUE;
600 D0300J=1..LSIEE;IF(L(J))300,300,215
610 215 IT1=L(J);IT2=LL(J);TWT=0.;
620 220 D0225I=IT1sIT2;K=IIT1+1;
630 WT(K)=PARM1(I);TWT=TWT+WT(K);
640 225 CONTINUE
650 230 D0235I=IT1,1T2;K=IIT1+1;
660 J1=NCAT(I);J2=L(J1);
670 CELL(J2)=CELL(J2)+WT(K)*VAL(IT1)/TWT
680 235 CONTINUE;300 CONTINUE;
690 J=L(IS);CELL(J)=S(IT)+CELL(J);
695 PRINTP"J = CELL(J) = "..CELL(J)
700 400 GO TO 30
705 88(0 PRINTs"NTCAT = "oNTCATo"I = 880"

710 GO TO 15
715 890 PRINTP"NTCAT = "oNTCAT, "I = 890"

716 GO TO 15
720 99 PRINTP"NTCAT = "oNTCAT,"I = "sIs"CATEGORY IS "

725 PRINTs(CATCI,KK),KK=1,3),"NCATC",I,") = "oNCAT(I)

730 500 CONTINUE; 39O CONTINUE
740 PRINTS "TOTALS FOR CODES";
750 1J5=1YR1-.1;D0346IJ4=1$11;
760 IJ5=IJ5+1;
770 PRINTs(TARG5(IJ4,IJ1),IJ1=1,9),IJ5;
780 PRINTA(TARG6(IJ4,I.J2)..IJ2=1,9);
785 346 CONTINUE
789 LOPT SIDE
790 END DYNAMOD



White Male File

1 00

1 05

110
1 15

120
125
130
1 35

1 40

1 45

150
1 55

1 60

1 65

170
1 75

180
185
190
195
24014

2 05
210
215
220
225
230
2 35

240
245
250
255
260 0,0,99,0.0
265 15-.19 COL. STUDENT,33,612,33/.6142,
270 0.0,39,.0119,0,0,43,.3530,0,0,44,.0006,
275 0,0,45,.0040,0,0,493.0152,4,0,70,.0011,
280 0,0,99,0.0
285 15-19 ELEM DROPOUT,37,0,31..0240,
290 0,0,39,.5847,01,0,41,. 0060,0,0,49..3840,0,0,70..0013,
295 0,0,99,0.0
300 15-19 SEC DROP.sOUT,38,0,32...0240..
305 0,0,39...5847,0,0,42,.0060,0,0,49,.3840,0,0,70...0013,
310 0,0,99,0.0
315 15-.19 OTHER .39,1766.32...0029s
320 0,0,33...0142,0,0,39,.5516,0,0,42...0004,
325 0,0,43,.0035,0,0.49,..4261,0,0,708.0013,
330 0,0,99,0.0
335 20...24 ELEM STJOENT,41,28,41,0056,
340 0,0,423.0812,0,0,47,.0131,0,0,51...1750,
345 0.00,52...0201,0,4,6.57,.0033,0,0,70..0017,
350 0,0,99,0.0

APPENDIX E

Data Files Used as Inputs to DYNAMOD II

28

19.18784,1834,1798.1772,1687,1608.1658,1724,1790.1858
0 -4 ELEMa STUDENT .11,156,11..0067o
000.21...9878,0,0,709.0055,
0,0,99,0.0
04 OTHER 319087073113.0178s
0.0.19,0809,0,0,21...0889,0,0,29...1069,000,70..0055,
0,0,99,0.0
5sm14 ELEM STUDENT .v21813423,21..8738,
0,0,220.0591,0,0,270.0009,0,0,29...0141,0,0,310.0078,

0,0,99,0.0
5-.14 SEC. STUDENT .22,669,22...11290
0,04,28,.0100,0,0,29,.1510,0.0,32...6523,

0,0,99,0.0
ELEM DROPNPOUT,27,0,21..0111,

0,0,99,0.0
5...14 SEC. DROPOUT,28,0,22...0117,

0.0,99,0.0
5.-14 OTHER ..29.1683,21,.6900,

0,0.99,0.0
15 -19 ELEM STUDENTA31,334,31...6955,
0,0/32,.0912,0,0,37...1615,0,0,41,4,0303,

0,0,99,0.0
15 -19 SEC. STJOENT.32,3290,323.75210

0,042,.0125,0.0.43...0233,

.6108.0.0870..0005,



White Male File contd.

355 20..-24 SEC. STUDENT.42.140,42...6124.
360 0.0.43..0935,0.V.18,.0470,0,0.49,.04700
365 0.0.52..1606,0.0.53..0232,
370 0.0.58,.0073,0,0,59..0073.0.0.70s.0017.
375 0,0,99,0.0
380 20-..21! COL. 3TUDENT.43.919)43,.6142.,
385 0.0,44..0036,0,0,452.0160.0.0.49,.1653,
390 000.53).1527.0,0,54..0006.0.0.55).0040,
395 000,56..0017.0,0,59...0408.0.0,70,..0011,
400 0.0,99,0.0
405 20 -24 ELEM TEACHERs44.13.44,0531s
410 0.0.492.047300,0054..1868,0,0,59...01170
415 0.0.70..0011s
420 0.0.99.0.0
425 20-24 SEC. TEACHER,45.22.44..0318.
430 0,0,45..7245.0.0,49..0441.0.0.54..0070,
435 0.0,550.1806.0.0,59,.0109.0.0,70..0011,
440 0.0.99.0.0
445 20 -24 ELEM DROPOUT.47,0,41...0240
450 0.0.49..7746.020.51...0060.
455 0.0,59..193700.0,70..0017.
460 0.0,99,0.0
465 20 -24 SEC. DROPOUTs48,0,42..0240.
470 0,0,49..7746.0.0.52..0060.
475 0.0,59..1937,0,0,70..0017.
480 0.0.99.0.0
485 20-24 OTHER .4943791,42..00010

490 0.0.43.. 0105.0.0,45,.0002.10,0,49..8319.

495 0.0.53,.0024,0.0.59..1529.0.0,70s.0017.
500 0.0.99,0.0
505 25-44 ELEM STUDENT,51.29,51.0.8355;
510 0.0.52).1028,000.57..0558,0.0.69..0033,
515 0.0.70..0026,
520 0,0,99.0.0
525 25-44 SEC. STUDENTs52,124,52..7903,.
530 0.0.53..1107,0.0.58..0441.0.0.59..0442
535 0.0.69..0081.0,0,70..0026.
540 0.0.99,0.0
545 25 -44 COL. STUDENT,53.511.53..7274.
550 0.0.54...0028.0.0.55..0189.0.0.56..0090.
555 0.0,59,.2266,0.0.64..0001.0.0.65.4.0011.
560 0,0,66..0006.0.0,69..01180,0.70..0017.
565 0.0.99.0.0
570 25 -44 ELEM TEACHER,54.76.54).8918,
575 0,0,59.00574.0,0.64..0411.
580 0.0.69..0080.0.0.70..0017.
585 0.0.99.0.0
590 25-44 SEG. TEACHER.55.187,54,.0316,
595 0.0.55...6639.0.0,59,.0525.0.0,64..0001.
600 0.0.65..0474.0.0,69.5.0028.0.0,70,.0017,
605 0,0.99.0.0



White Male File contd.

6 10 25-44 COL. TEACHE1:, 56, 114, 54, .0005,
615 0,0,55,0051,0,0,56, 9199,0,0,59,0224,
620 0,(0,64,. 0001, 0, Os 65, 0003,0,0,66, 0469,
625 0,0,69,.00310 0,70, 0017,
630 0,0,99,0.0

30

6 35 25-44 ELEM DROPOUT, 57s 0,51, 0300,
640 0.00,59, .9173,0,0,69, .0501,0,0,70o .0026,
6 45 0,0,99,0.0
6 50 25 -44 SEC. DROPOUT/ 58, 0,, 52, 0300,
655 0,0,59, 917320, 0.. 69, 0501, 0,0,702 0026*
660 0,0,99,0.0
6 65 25-44 OTHER , 59,19701,52, .0001,
670 0,0,53, 001320,0,54, 0001,0,0,55a 0004, 0,0,56, 0007
675 0s(0,59, 9447,0, 0, 69, 0501,0,0a70, 0026,
680 0,0,99,0.0
6 85 44+UP ELEM TEACHER, 64,28a 64, 9116,
690 0,0,69, 07134,0,0,70, 0100,
695 0,0,99,00
7 00 44+UP SEC TEACHER, 65,73s 64, 0284,
7 05 0,0,65, 8869, 0,0,69, 0747,0,0,70, .0100,
710 0,0,99,00
7 15 44+UP COL TEACHER, 66289,64, 0005,
7 20 0,0,65, 0057, 0, 0, 66, 9039, I, 0, 69, 0799,0,0,70, 0100,
725 0,099,00
7 30 44+UP OTHER ,69,2277965a .0001,
735 0, 66, 0004, 0, 0,69, 9677, 0, 0,70.. 0318,
740 0,0,99,0.0 ti

745 DEAD 70,0,7010
750 16,0,0,00
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Nonwhite Male File

100 19,349P347,345,349,334,316,328,341/355,370,
110 0-.4 ELEM. STUDENT ,11,34,11..0443,
120 0.0.21..9450$0,0,708.0107,
130 0,0,99,0.0
140 0s.4 OTHER .19.1455.11,.0249,
150 0,0.19.0789,080.218.0857.0.0,29,.0998,000,70,00107,
155 0,0.99,0.0
160 5 -14 ELEM. STUDENT,21,1993021,.8737,
170 0,0.22...0591,0,0,27).0048,0.0,29,.0100,

'

180 0.0,31..0078.0.0.32,.0424$0,0g37...001Se0,0,70...0007s
185 0,0,99.0.0
190 5-14 SEC. STUDENT 422.70,22..11290
200 0,0,28,.0454.0,0,29...1156,0,0,32,4,6523,
201 0,0,33).0109,04,0,38,.0513,0.0,39,.0109,0,0,70,1,0007,
202 0.0.99.0.0
203 5 -14 ELEM DROPOUT A27,0,212.0240.

204 0,0,29).6785,0,0,31,.0060,0,0,391.290800,0,70,.0007,
205 0,0,99,0.0
206 5-14 SEC. DROPOUT A28,0,228.0240,

208 0,0,29,4,6785.0,0,32,.0060,0,0.39..2908,0,0,70...0007,
209 040,99,0.0
210 5-14 OTHER ,29,329,21,.7966,
220 0,0,29..1905.0.0.39...012200.0,70...0007.
2.25 0,0,99.0.0
C30 15-19 ELEM STUDENTA318116,31...6953,
240 0,0,32,.0912,0,0,37...1440,0,0,41...0303,
250 0,0;42,.0202,0,0,47...0174,0,0,70,1,0016,
255 0.0.99.0.0
260 15-19 SEC. STUDENTA32,381,32...7520,
270 0,0,33,.0535,0,0,38,.0869,0,0,39,.0470,0,0,42,.0124,
280 0.0.43..02a2.0,0,48..0117.0.0,49..0117,0,0,70..0016.
285 0.0,99,0.0
290 15-19 COL. STUDENT,33#22,33,.6140,
300 0,0,39..0118,0,0,43...3527,0,0,44.1.0009.
310 0.0.45..0040.0.0,49..0152.0.0.70..0014.
311 0.0,99,0.0
312 15-19 ELEM DROPOUTP37,0,31,.0240,
313 0.0,39..5841,0,0,41,.0060.0.0.49..3843.0.0,70..0016,
315 0,0.99,0.0
316 15.-19 SEC. DROPOUT,38,0,32,.0240,
317 0.0.39.9.5841.0.0.42,.0060.0,0,49,.3643.0.0.70,.0016.
319 0.0,99,0.0
320 15 -19 OTHER .39,294.32...0035o

330 0.0.33..0032.0.0.39...6014,0,0,43,.0008,
340 0,0,49,.38950,0,70,.0016,
345 0,0/99,0.0
350 20-24 ELEM STLJOENT,41,17..41,.7051,

360 0,0,42,.0811,0,0,47...0131,0,0,51,1746,
370 0,0,52,.0201,0,0,57,.0032,0,0,70*.0028,
375 0,0.99.0.0



32

Nonwhite Male File contd.

3 80 20-24 SEC STUDENT, 42,30, 42, .61 19,
3 90 0,0,43, 0934,10, 0, 48, . 0470, 0, 0, 49, 0470,0,0,52a 1602,

400 0,0,53, 0231 10,0s 58, 0073, OP 0,59,.0(073,0,0,70, 0028,
4 05 0,0,99, 0.0
4 10 COL STUDENT, 43, 47: 43, 6138,
420 0, 0,44, 0036s 0,10, 45, 0160* 0, 0,49s 1658,
430 0,0,53, 1520. 0.0,54, .0009,0,0,55, .0040,
440 0,0,56, 0015,0,0,59, 0410,0,0,70a 0014.
445 0,0,99,0.0
4 50 20-24 ELEM TEACHER, 4405, 44,
460 0,0,49s 0479, 0, 0,54, 1863, 0,0,59, 0119, 0, 0,70, 0014,
465 0,0,99,0.0
4702 -24 SEC. TEACHER, 45,1,44, 0317,
1080 0,0,45, 7239,0, 0,49, 0448,0,0,54, 0079,

, , 5 S , 1 7 9 2 , 0 , 0 , 5 9 , . 0 1 1 1 , 0 , 0 , 7 0 , 0 0 1 4 ,100
491 0,0,99, 0
492 20-24 ELEM DROPOUT, 47,0, 41, 0240,
493 0.0, 49, .7983, 0,0,51..0060, 0, 0,59, 1689. 0.0,70, .0028,
495 0.0,99,0.0
496 20-24 SEC . DROPOUT, 48, 0, 42, 0240,
497 0, 0, 49., .7983, 0, 0, 52, .0060.0,0,59, 1689, 0, 0,70, .0028,
498 0.0,99,0.0
5 00 20-24 OTHER , 49, 547, 43, .0035,
510 0,0,44,. 0003, 0,0,45, 0001, 0. 0, 49,. 81,84a
5 20 0.0,53.00090.0,59,.1740.0.0.70s.0028.
525 0,0,99,0.0
5 30 25-44 ELEM STUDENT, 51,8,51, 8348,
540 0,0,52, 1027.0, 0. 57. 0534, 0, 0, 69. 0030. 0, 0,70, 0061v.
545 0,0,99,0.0
5 50 25 -44 STUDENT, 52, 11,52, 7889,
5 60 0,0,53, 1106, 0, 0, 58, .0434.0, 0,59. .0434,
562 0, 0 69, 0076,0, 0,70, 0061,
5 65 0,0,99, 0.0
5 70 25-44 COL. STUDENT, 53, 33, 53, 7267,
580 0.0,54, 0043, 0, 0,55, 0189s 0,0,56, 0071, 0,0,59a 2272,
590 0,0,64, 0002,0, 0,65, 0010, 0,0,66, 0004.
592 0,0,69, 0114, 0,0,70,4,0028,
595 0,0,99,0.0
6 00 25-44 ELEM TEACHER, 54, 10, 54, 8910
6 10 0, 0,59. 0586, 0, 0, 64, .0447, 0, 0,69, 01[29, 0. 0,70, 0028,

615 0,0,99,0.0
620 25 -44 SEC. TEACHER, 55,13, 54, 0376,
6 30 000,55, 8572, 0, 0,59, 0548,0,0,64a 0019,
640 0,0,65, .0430,0,0 69, .0027, 0,0,70, .0028,
645 0,0,99,0.0
650 25-44 COL. TEACHER,56, 6, 54, 0009,
660 0,0, 55, .0051 0, 0,56, 9136, 0,0,59, 0300,
670 0,0,65, 0003, 0,0,66, 0443, 0,0,69..0030. 0,0,7 to, 0028,

671 0,0,99,0.0
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APPENDIX F

DYNAMOD II Sample Output of Detailed Population Categories, and Subtotals

for Age and Occupation Groups

oAA FOR 6E /RACE' GROUP
VECTO. ELEMENTS

1676.00 1634.00
1606.00 1656.00

1FOLLOWq

1798.00 1772.00
1724.00 1790.00

11

19

21
22
27
6
29

0-4 ELEM. STUDENT
o-4 OTHER
5-14 i:LEM STJOENT
5-14 S.C. STUDENT
5-14 ELEM DROP-00T
5-14 SEC. UROP -OJT
5-14 OT HE;(

148.
8064.
15177#
999.
13.
10.

1722.
31 15-19 ELEM SIUDENT 375.
32 15-19 SEC. STUDENT 4770.
33 15-19 C OL STUDENT 1125.
37 15-19 ELEM DROPOUT 82.
33 15-19 SM.*. DiWP-OUT 413.
39 15-19 OCHEiZ 916.

1 20-24 ELEM SFUDENT 37.
42 20-24 SEC. STUDENT 176.
43 20-24 COL. STUDENT 1285.
44 20-24 ELEM TEACHER 22.
45 20-24 SEC. TEACHER 71.
47 20-24 ELEM DROPOUT
46 216 -24 SEC. DROPOUT 113.
49 20-24 ofhER 4623.
51 25-44 ELEM STUDENT 33.
52 25-44 ,;EC. STUDENT 142.
53 25-44 COL. STUDENT ,757.
54 25-44 ELEM TEACHER 103.
55 25-44 SEC. TEACHER 221.
56 25-44 COL. l'EACHER 171.
57 25-44 ELEM DROPOUT 2.
56 25-44 SEC. DROPOUT 7.
59 25-44 OTHER 18612.
64 44+UP ELEMfEACriER 46.
65 44+UP SEC. TEACI-LER 95.
66 44+UP COL. TEACHER '26.
69 44+up OTHER 24154.
70 DEAD 5230.

TOTAL = 69641.

1684'4,00

1858.00

6212.0913 17921.754 7660.9203 6327.205 20048.534
24420.64 5229.6553 0.00 0.w0
15770.153 6066.3924 3167 tu946 171.1395 366.6746
297.3856 97.6675 543.7667 56091.031
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Nonwhite Male File contd.

672 25-44 "ELEM DROPOUTs57.0,51..0300.
673 0.0.59..9164.0.0.69..(0473.0.0.70..0061
675 0.'0)99.'0.0

676 25'..44 SEC. DROPOUTs58.0.52).0300.
677 0,0a59s.91644,0s0,69..0475s0s0)70).0061..
679 0,0'99.'0.0.
680 25.44 OTHER .59,2374.53..0007s
690 0,0,54s.0001s0s0s55s.0003s0s0s56s.0002o
700 0P0P59s.9451s0e0s69,.0475s0,0s70s.0061)
705 0.0.99.0.0
710 44+UP ELEM TEACHER,64,5,64,0084,
720 0.0.69..0756,0,0,70..0160,
725 0,0.99,0.0
730 44+UP SEC. TEACHER.65.2.64..0383.
740 0.0,65...8738.0.0.69..0719,0.0.70..0160.
745 0.0.99.0.0
750 44+UP COL. TEACHERs66.6.64..0010.
760 0.0,65..0052.0.0.66..9007.0.0.69..0771.0.0.70..0160.
765 0.0.99.0.0
770 44+UP OTHER .69.2258.64..0001p
780 0.0,66..0003.0.0.69..9644.0.0.70..0352.
785 0.0.99.0.0
790 DEAD .v70.0,70.1.0

795 0.0.0.0.0
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Nonwhite

100
110

Female File

19,341,339,338,341,327,309,320,3330347.362,
0-4 ELEM. STUDENT s11,46,118.1019,

120 0,0,10.8695,0,0,70,w0086,
125 0,0,99'0.0
130 0 -4 OTHER

.v19,1444,11,4,0342,

140 0s00192.778320,0,21s.0906,0,0,291.088320$0,70,4100860
145 0,0099,0.0
150 5 -14 ELEM. SrUDENT21,1966,21).6739.,

160 020,222.0591,0,0,27,.0149,0,0,312.0078,
170 0,0,32,. 0423,0,0,37,.0015,0,0,70,.0005,

175 0,0,9920.0
180 5-14 SEC. STUDENT P28,107,228.1026,

190 0,0,28).007;s0,02 29,.16022
0"0,32,.5928,

200 0,0"330.0069,020,38".0876,0,0.39".0418,0,0,70,.0005,
201 0,0.'99,0.0
202 5-14 ELEM DROPOUT s2720,21s.0162,

203 0s0s29".9540,0,0,31,.01380
0,0"39s.0155s0,(0,70,.0005,

205 0,90..99)0.0

206 5..*14 SEC. DROPOUT *28,0,22).0162o

207 0,0,29...9540,0,0,32,.01.38,0,0,39,.0155,0,0,70...0005,
209 0,0'99,0.0
210 5-14 OTHER ,29,318,21...77292

220 020,29...1973,0 0,39,.0293,0,0*70,.0005,

225 0,0,99,0.0
230 15-19 ELEM STUDENT,31,68,31,.6959.,

240 0,0,32...0912,020237s.1442,(0,0s41,.0303,
250 0,0,42).0202,000,47,.0174,0,0,70).0008,
255 020299,0.0
260 15-19 SEC. STUDENT,322372,32,.6841)

270 0.062 330 .033620,0038,.1254,0,0,39,.0842,

280 0,0,42).0114,0,0,43,.0144
o0,00 48s.0313,

282 0,0,49).0144,0,0,702.0008,
285 02 0299,0.0
290 15-19 COL. STUDENTs33,382339.6080,

300 0,0,39s.01422020,43s.3499"0"0,44,.0060,
310 020,450.0048,0,0)49).0164,0,0,70".0007"
311 0,0,99,0.0
312 15-19 ELEM D12OPOUT,37,10,310 .0240,

313 020,39,.5838,0s0,412.0060,0,0249s.3654,0,
'702 .0008,

315 0,0,99,0.0
316 15-19 SEC. DROPOUT,38,0,32).0240,

317 0z0.39).5838,0,02 42/..006020,0,49s.3854..00)70...0008,

319 0.'0,99,0.0
320 15-19 OTHER ,39,345,32,.00222

330 0,0,33,.0031,0,0,392.60252
0,0,42).0006,

340 0,0,43,.0008,0,0,49,.3900,0,0,70s.0008,
345 0,0,99,0.0
350 20-24 ELEM STUDENT,41,11,412.7060,

360 00242,.0812,0,0,47).0131,0s0,51).17502
370 0,0,52).0201,0,0,572.0033,0,0,70".0013,
375 0202992 0.0



'

Nonwhite Female File contd.

3130 20-24 SEC STUDENT, 42,35,42, 5570,
3 90 0,0,43, 06595,0,0,48s .0564,0,0,49, 1274,
400 0,0,52, 1536a 0,0,53, .0147,0,0,58o .0141,
402 0..0,59, 0160, 0, 0,70,,.0013,
4165 0,0,99,0.0
4 10 20 -24 COL. STUDENT, 43,31,43a .6081
4 20 0, 0, 44, 0242, 00 OP 45, 0194, WO" 49, 1485,
4 310 0,0,53, 1507, 0, 0, 54, 0060,0,0,55, 0048a
440 0,0,56, 0010,0,0,59, 0366, 0,0,70, 0007,
445 0,0,99,16.0
450 20-24 ELEM TEACHER, 440,44, 7342,
460 0,0, 49, 0666,0,0,54, 1820, 0, 0, 59, .0165,
4 62 0, 0,70, .0007,
465 0,0,99,0.0
470 20...24 SEC. TEACHER, 45,2a 44/ 0424,
480 0,0,45, 6942, 0, 49., 0642a 0,0, 54a 0105o

4 90 0,0,55, 1121,0,0,59 0159,0,0,70, 0007,
4 91 0,0,99,0.0
492 20.24 ELEM DROPOUT, 47, 0, 41, 0240,
493 0, 0, 49, 7993, 0, 0,51, .006(0, 0, 0, :709, 1694, 0, 0, 70)

495 0,0,99,00
496 20 -24 SEC. DROPOUT, 48, f0, 42, 0240,
497 0,0,49, .7993,0,0,52, 0060, 0, 0, 59, 1694,0,0,70,
499 0,0,99,0.0
500 20 -24 OTHER P49,620,43, .0014,
510 0,0, 44, 4.00163,0s 0, 45, 0001,0a 0, 49, 8215,
520 0,0,53,.0003, 0, 0,54, .0001s 0,0,55, 0001,
5 22 0,0, 59, 1749, Os 0, 70, 0013.
525 0,0,99,16.0

36

0013,

0013.

5 30 25 -44 ELEM STUDENT, 51, 11, 51, 8361,
5 40 000,52, 1029, 0, 0, 57, 0540, 0, 0/69, .0031, 0,0,70, 0039,
545
5 50
5616
5 62

0,0,99,0.0
25 -44 E,EC STUDENT, 52,24,52, 7573,
16,0,534, 0704, 0, 0,58, 0705, 0, 0, 59, .08502
0,0,69, 0129,0,0,70, .0039,

565 0..0,99,0.0
570 25-44 COL STUDENT, 53,17,53/ 7201,
580 0,0,54...0287,0, 0, 55, . 0229, 56, 0049*

565 016,59, .2085a 0,0, 64, 0015,0,0,65, 0012a

5 90 0, Or 66.. 0002, 0, 0,69, 0107, 0, 0,70* 0013s
595 0,0,99..0.0
6010 25-44 ELEM TEACHER, 54, 36, 54, 8695,
6 10 0,0,59, 0806.90, 0, 64, 0443,0, 0, 69, 0041, Os Os 76« 0013,

615 0,0,99..0.0
6210 25c-44 SEC. TEACHER, 55, 11 a 54, .0502,
630 10,0,55,. X5221, 0, 0, 59, 0779,0, 0,64, 16026,
6 40 0,0,65, 0419,0,0,69, 0040,0,0,70, 0013,
6.45 0,10,99,0.0
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6 bk) 25-44 COL.. TEACHER) 56) 454) 0096,
6 60 0,055) .0065, 0,0,56., .8996,0)0)59s .0346)
670 0,064).0005,0,0,65.. .0003,0,0,66s 0442,
671 0.. 0,69, .0034,0)0,70s .0013.,
672 020990.0
6 73 25-44 ELEM DROPOUT, 57, 0,51, 0300,
674 0,0,59)9178,0)0,69..0483,(O,070,0039,
675 020,99,0.0
6 76 2544 SEC. DROPOUT)58,0,52) 0300,
677 020,59, .9176)0)0)69 s .0483)0,0)70s 0039.,
679 020,99,0.0
680 25-44 OTHER Jo 59.P 2660)53).0002*
690 0, 0,54) ,0004) 0) 0,55.. 0002., 0,56) 0002,
7 00 Os 59, .9468, 070, 0039,
7 05 020)99.'0.0
710 44+UP ELEM TEACHER) 6.4,20., 64, 8934,
720 0,0,69, 0926,0 0, 70.. 0140A
725 (0) (0
7
7
7
7
7

30
40
45
50
60

44 +tJP SEC. TEACHER) 65) 10, 64, .0516,
0)0,65., .8447)0)0,69.v 0897 .0140a
0,0.r99,0.0
44 +IJP COL. TEACHER) 66., 2) 64) 0098,
Oa 065).0067,0)0,662.8914,0,0,69., 0781., 0,0,70...0140s

765 0)0)99)0.0
7 70 44+UP OTHER 69,2380, 64) 0003,
780 0,0,65., 0003,0,066, 0001.,
782 0,0,69) 9731., 0, 0,70, .0262,
785 0,0,99,0.0
790 DEAD 70,0,70, 1.0
795 0,0,0)0.0



White Female File

38

110 19,1782,1740,1705,1680,1600,1525,1574,1636,1699,1763,
120 0.-.4 ELEM. STUDENT *11,147,11).0068p
130 0,0,21,.9890,0,0,70,.0042,
135 0,0,m99,0.0
140 0-4 OTHER )19,8376,11).0175p
150 0,0,19,0823,0,0,21,.0893,0,0,29,.1067,0,0,70...0042,
155 0,0,99,0.0
160 5 -14 ELEM. STUDENT,21,12888,21,.8741,
170 0,0s22,0591,0s0s27...0018s0,0s29,0131s0s0,31,e0078..
180 0,0,32...0423s0,0,37,.0015,0,0,70.9.0003,
185 0,0,99,0.0
190 5.-14 SEC. STUDENT ,22,720,22,.1027,
200 0,0,28...0119,0,0,29,.1558,0,0,32,.6001,
210 0,0,33,.0089,0,0,38,60320,0,0,39,.0883,0,0070...0003,
211 0,0,99,0.0
212 5-14 ELEM DROP-.OUT,27,0,21*.0162,.
213 0s0,29...89040s0s31...013ds0s0,39,e0793,0,0,70...0003,
214 0,0,99,0.0
215 5-14 SEC. DROP-.OUTs28,0,22s.0081,Y1
21 0s0s29...8985s0s0s320.0219s0s0,39...071230p0s70...0003,
217 0,0,99,0.0
220 5-14 OTHER ,29)!569,21,0191,
230 0,0,22...0012,0,0,29...2450,0,0.02,.0001s
240 0,0,39,.0343,0,0,70,.0003,
245 0,0,99,0.0
250 15 -19 ELEM STUDENTs31,196,31).6958,
260 0,0,32,.0912,0,0,37...1436,0.90,41,.0304,
270 0s0s42...0202,0,0,47,.0183s0,0,70,.0005,
275 0,0,99,0.0
280 15-19 SEC. STUDENT,32,3121,32,e6843,
290 0s0s33...0724,0,0s38,.1047s0s0,39...0661.0i0s42s.0114,
300 10,0s43...014bs0s0s48,.0262sUs0,49...0196s0s0s705

.0005,

305 0,0,99,0.0
310 15-19 COL. STUDEN7,33,562,33,.607e,
320 0,0,39,.0142,0,0,413,.3514,0,21,44,.0060,
330 16,0s45...0048s0pOsA9s.0154)0.01,70...0004o
331 0,0,99,0.0
332 15-19 ELEM DROPOU"..37,0,31...040,
333 0,0,39,.5842,0,0,,11,.0060,0,0,49,.3853,0,0,70,.0005,
334 0,0,9940.0
335 15-19 SEC. DROPOUT,38,0,32...02404,
336 0,0,39,.5842,0,0,40060,0,0,49,.3853,0,0,70p.0005,
337 0,0,99,0.0
340 15-19 OTHER ,39,1930,32,.0026,
350 0,0,33).0114,0,0,39,.5942,0,0,424, .0006,

360 0,0,43,.10022,10s0, 49,.3885,01,0,70,.:0005,

365 0,0,99,0.0
37W 20-24 ELEM STUDENT341,14,41,.7055:.
3d0 0,0,42,.0612,0s0,47,.0131,0,0,51J.1757,
390 0,0s523.0202,0,0357,.:0U33p0sOo70.i.J006,
395 000,99,0.0



White Female File Contd.
39

400
410
420
422
425
430

20.-24 SW.C. STUDENT,42,88,42,.5569,
0,0,43,.0595,0,0,48,.0343,0,0,49,.1495,
0s0,52,.1542,0,0,53,.0148,0,0,58,.0086,
0,0,59,.0216,0s0,70,.0'606,
0,0,99,0.0
20 -24 COL. STUDENT,43,417,43,.60800

440 0,0,44,.0272,0,0,45,.0194,0,0,49...1451,
450 0,0,53,.1514,0,0,54,.0060,0,0,55,.0048,
460 0,0,56,.0010,0,0,59,f0367,0,0,70,.0004,
465 0,0,99,0.0
470 20 -24 ELEM TEACHER,44,92,41,.0000,
480 0,0,44s.7691,0,0,49,313,0J0,54...18270
490 0,0,59,.0165,0,0,70,.0004,
495 0s0,99,0.0
500 20-24 SEC. TEACHER,45,34,44,.0424,
510 020,45,.6941,0,0,49,.0638,C,0,54,.0106,
520 0,0,55,.1728,0,02 59,0159,0,0,70,.0004,
521 0,0,99,0.0
522 20-.24 ELEM DROPOUT,47,0s41,.0240,
523 0,0,49,0992,0,0,51,.0060,0,0,59,.1702,0,0,70,.0006,
525 0,0,99,0.0
526 20-24 SEC. DROPOUT,48,0,42,.0240,
527 0,0,49,.7992,0,0,52,.006(00,0,59,,1702,0,0,70,.0006,
528 0,0,99,0.0
530 20-24 OTHER ,49,4205,43,00028,
540 0,0,44,.0009,0,0,45,.0003,0,0,49,.8192,
550 0,0,53,.0007,0,0,54,.0001,0,0055,.0001,
560 0,0,59,.1753,0,0,70,.00062
565 0,0,99,0.0
570 25-44 ELEM STUDENT,51,2r,51,.8363,
580 0,0,52,.1250s0,0,57,.033),0,0,69,.0034,0,0,70,.0014,
585 0,0,99,0.0
590 25-44 SEC. STUDENT,52,89,52,.7625,
600 0,0,530.0704,0,0,58,.0429,0,0,59,.1092,
602 0s0s69,.0136,0,0,70,.0014,
605 0,0,99,0.0
610 25-.44 COL. STUDENT,53,148,53,0203,
620 0s0,542.0287,0,0,55,.0229,0,0,56,.0049,
630 0,0,59,.2065,0,0,64,.0015,0,0,65...0012s
640 0s0,66...000 s0,0,69,.0112,0,0,7X,.0006,
645 Os0,99,0.0
650 25-44 ELEM TEACHER,54,279,54,.8697,
660 0,0,59,.0791,0,0,64,.0464,0,0,69,.0042,0,0,70,0006,
675 0,0,99,0.0
600 25 -44 SiEC. TEACHER,55,91,54s.0502,
690 0,0,55,.8223,0,0,59,.0766,0,0,64,.0027s
700 0,0,65,.0435,0,0,69,.0041,0,0,70,.0006,
705 0,0,99,0.0
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White Female File contd.

7 10 25-44 COL. TEAC.-:ER, 56, 29, 54, 4,0096,
7 20 0,0,55...0065..(ô..0..56...9058..0..0..59...0269..
7 30 0, 64.. 0005,0,0,65, 0003, 0, 0,66) 0493,
7 40 00(0) 69s 00(93, 0, 0,710, 0006,
741 0,0,99..1
7 42 25 -44 ELEM DROPOUT/ 57, 0, 51 .0300
743 0, 0,59) .9180, 0, 0,690 0506o 0, 0,70, 0014,
745 0..0,99,0.0.
7 46 25 -44 SEC. DROPOUT, 5P, 0,52, 03k 0,
747 0,0,59a 9150, 0,0,69, 0566,0,0,7W 00014s
748 0,0,99)0.0
7.50 25 -24 OTHER '59,20512,52s 0001,
7 6k) 0..0,53, 6002, 0, 0, 54.. 0004,0,0,55, 0003,
770 0.s, 0,56, 0003, 9467, 0,0,69, 0506o 0, 0*70.. 0014,
775 0,0..99,0.0
7 80 44+UP ELEM TEACHER, 64# 381 64, 9065,
7 90 0, 0..69, 0865a 0,0,70, 0070,
7 95 0..0,99. 0.0
8 00 44+UP SEC TEACHER, 65, 134, 64.. 0518
810 0,0,65, 8681, 0,0069, .0731 0, 0.070, 0070,
815 0,0,99,0.0

20 44+UP COL. TEACHER, 66,33, 64, 0099,
830 0,0065.. 0067, 0,0,66, 9.445a 0, 0* 69, 0316.. 0,0,70, 0070,
835 0,0,99,0.0
8 40 44+UP OTHER *69..24665,64, 0006,
850 0,0,65, *0005, 0,0,66a .0001
8 52 0,0,69, 9766, 0, 0070, .0222,
855 0,0,990 0.0
6 60 DEAD
5 65 0,0,0,0.

,7000,70,10
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APPENDIX G

DYNAMDD II Sample Output of Totals Over AU Sex/Race Groupe
for Age and Occupation Groupings

T OTALS FOR CODES
20365.00 35735.00 13467.00 11116.00 47134.00
52865.00 0.00 0.00 0.00 1960
31511.00 9271.00 3377.00 952.00 580.00

283.00 0.00 0.00 134708.00
20354.423 37013.364 13655.941 11871.269 46628.385
53766.447 1682.1703 0.00 0.00 1961

32674.588 10012.287 3761.5906 959.4016 599.0874
307.7682 239.5956 958.2593 133837.25

20247.431 38062.175 14271.076 12422.58 46284.828
54615.728 3388 1796 0.00 0.00 1962
33488.744 10707.223 4111.4971 9"2.8607 622.1849

331.8755 248.8014 1016.2496 134404.38
20087.472 38902.302 14978.462 12910.146 46060.548
55422.69 5116.3791 0.00 0.00 1963
34252.061 11308.732 4461.2151 991.4955 648.772

355.3759 256.6567 1089.1915 134998.12
19916.962 39626.146 15078.274 13398.962 45939.642
56194.517 6865.4965 0.00 0.00 1964
34934.684 11836.431 4806.7482 1014.5142 678.3551

378.3305 264.109 1154.3375 135686.99
19588.895 40242.706 16336.462 13910.701 45917.206
56937.032 8634.6973 0.00 0.00 1965

35524.743 12300.946 5142.6487 1041.308 710.5182
400.807 271.0488 1211.2483 136330.03

19138.749 40730.828 16936.724 14446.601 45991.864
57656.816 10422.417 0.00 0.00 1966

36008.721 12708.849 5464.5478 1071.381 744.8735
422.8738 277.3779 1261.1156 136943.84

18905.'184 41075.318 17478.129 14999.243 46162.296
56358.429 12227.4D1 0.00 0.00 1967

36370.887 13063.967 5769.1903 1104.3046 781.0388
444.5939 283.0107 1304.795 137856.79

16878.985 41328.111 17951.18 15557.933 46425.86
59047.444 14050.487 0.00 0.00 1968

36635.322 13367.62i8 6054.2082 1139.6905 818.632
166.0206 281.6226 1342.813 139077.40

19018.539 41542.676 18358.635 16111.484 46778.164
59726.895 15892.606 0.00 0.00 1969

36647.701 13622.477 6317.8556 1177.1741 857.2732
467.1962 291.261 1375.3968 140561.49

19292.669 41760455 18705.137 16650.13 47213.103
604(67.499 17754,e,07 0.00 0.00 1970
37046.451 13835.:.:21 6558.9405 1216.4048 896.5887

508.1514 295 '4.004 1402.8049 142267.53
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APPENDIX H

Definition of Category Codes Used in DYNAMOD II

Code Description

11 0-4 year old elementary student

17 0-4 year old elementary school dropout

19 0-4 year old other

21 5-14 year old elementary student

22 5-14 year old secondary student

27 5-14 year old elementary school dropout

28 5.14 year old secondary school dropout

29 5-14 year old other

31 15-19 year old elementary student

32 15-19 year old secondary student

33 15-19 year old college student

37 15-19 year old elementary school dropout

38 15-19 year old secondary school dropout

39 15-19 year old other

41 20-24 year old elementary student

42 20-24 year old secondary student

43 20-24 year old college student

44 20-24 year old elementary teacher

45 20-24 year old secondary teacher

47 20-24 year old elementary school dropout

48 20-24 year old secondary school dropout

49 20-24 year old other

51 25-44 year old elementary student

52 25-44 year old secondary student

53 25-44 year o!':! college student

54 25-44 year old elementary teacher

55 25-44 year old secondary teacher

56 25-44 year old college teacher

57 25-44 year old elementary school dropout

58 25-44 year old secondary school dropout

59 25-44 year old other

64 44 + elementary teacher

65 44 + secondary teacher

66 44 + college teacher

69 44 + other

70 Dead
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